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Abstract 
This study utilizes Data Envelopment Analysis to assess the sustainable human development of 115 high and middle income 
countries which are divided into three groups based on their income, including 44 high income countries, 40 upper middle 
income countries and 31 lower middle income countries in 2008. Human development is measured by four indictors including
gross national income per capita, life expectancy, mean years of schooling and expected years of schooling. In addition, the 
resources are measured by three indicators including carbon dioxide emission per capita, electric power consumption per capita 
and energy use per capita. The findings reveal that Croatia, Hong Kong, Hungary, Israel, Malta, Poland, Portugal, Sweden and 
Switzerland can utilize the minimum resources to achieve their current human development level, give them the highest 
opportunity to achieve the sustainable human development among high income countries. Among upper middle income 
countries, Angola, Colombia, Gabon, Panama and Peru have the highest opportunity to achieve the sustainable human 
development due to their 100 percent efficiency in utilizing their resources. Finally, Albania, Cameroon, Congo, Ghana, Nigeria, 
Philippines, Senegal, Sri Lanka and Zambia are more likely to achieve the sustainable human development than any other lower 
middle income countries. 
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1. Introduction 
Human development is defined by the United Nations Development Programme (UDNP) as a process of 
enlarging people’s choices. In principle, these choices can be infinite and change over time. However, at all level of 
development, the three essential ones are for people to lead a long and healthy life, to acquire knowledge and to 
have access to resources needed for a decent standard of living. If these essential choices are not available, many 
other opportunities remain inaccessible [1]. In addition, the human development is a vital instrument which helps to 
promote human and social capital of the countries, lead to the economic and social development and, of course, the 
human well-being of people in the countries [2]. 
However, the human development always comes at a cost of environment. That is, the limited natural and 
environmental resources are normally exploited to promote the human development which is indeed unlimited.  In 
other words, natural resources are consumed and pollutants are emitted during the process of economic growth and 
development which brings countries the human development. As a result, the human development without the 
environmental concern will not be sustained, causing the economic growth and development of the countries to be 
also unsustained [3]. Such situation is likely to cause a detrimental impact on the well-being of the future’s 
generation as they are likely to have the inappropriate resources for maximizing their well-being. Accordingly, the 
sustainable human development is required to achieve the sustained human well-being. 
Considering its importance, this study aims to evaluate the sustainable human development of 115 high and 
middle income countries worldwide in 2008. These 115 countries are divided into three groups in accordance with 
their income based on World Bank’s criterion. Therefore, there are 44 high income countries, 40 upper middle 
income countries and 31 lower middle income countries. The Data Envelopment Analysis is utilized to evaluate the 
sustainable human development in this study. This study hopefully will shed more lights on the situation regarding 
the sustainable human development of these 115 countries and provide them some useful information for policies 
formulation and implementation to promote sustainable human development in their countries. 
2. Literature Reviews 
United Nations Development Programme (UNDP) has defined the sustainable human development as the pattern 
after Brundtland Commission [4] and Amartya Sen [5] presented its definition in the Human Development Report 
2011 [6]. It is defined as the preservation, and whatever possible expansion, of the substantive freedom and 
capabilities of people today while undertaking reasonable efforts to avoid risks that would seriously compromise the 
capabilities of future generations to have similar or greater freedoms. Moreover, Gutierrez [7] also defined the 
sustainable human development as the development that promotes the integral human development of each and 
every human person today without compromising the integral human development of people tomorrow.  
Based on these definitions, in this study, the sustainable human development is defined as “the development that 
maximizes capabilities of today’s generations and maintains resources to maximize capabilities of future 
generations. It is a powerful instrument of economic growth and development as it is the source of the sustained 
human and social capital, leading to the sustained well-being [2]. 
According to the literature reviews, several studies attempted to evaluate the sustainable human development in a 
particular country or region such as Agosin et al. [2] and Bloom et al. [8] while some proposed the policy 
framework to promote sustainable human development such as Gutierrez [7], UNDP [9], Sirageldin [10], and Agosin 
and Bloom [11]. In addition, by looking at the indicators which measure the sustainable human development in the 
international level, two indicators have been found. They are Sustainable Human Development Index and Happy 
Planet Index. The Sustainable Human Development Index (SHDI) was developed by Togtokh and Gaffney [3] in 
2010. It is, in fact, the modified Human Development Index (HDI). It means that they recalculated the traditional 
HDI by adding the carbon emission per capita as the fourth indicator which measures cost of one country’s well-
being. If a particular country has not only a very high HDI but also high carbon emission, it means that the high 
well-being in this country comes at a price of the well-being of future generation [3].  
Additionally, the other indicator is the Happy Planet Index (HPI) which was firstly introduced by the New 
Economic Foundation (NEF) in 2006 in order to measure the ecological efficiency of delivering human well-being. 
In other words, it measures the efficiency of the countries which convert limited natural resources into well-being 
experienced by their people [12]. Under the concept of HPI, the combined life satisfaction and life expectancy are 
considered as happy life years which represent human well-being, whereas ecological footprint is the input to 
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promote such well-being. Therefore, high ecological footprint will cause the HPI to decline, implying the decreasing 
human well-being. The NEF has calculated and published the HPI for three times in 2006, 2009 and 2012 [13].  
Unfortunately, the SHDI and HPI still have some limitations. SHDI fails to include energy use which is 
considered as the environmental indicator [14, 15]. In addition, the HPI also fails to include health and education 
which are considered as the most crucial indicators of human well-being1. Furthermore, the important drawback of 
these two indicators is that they cannot explicitly provide the development target toward the sustainable human 
development. SHDI does not inform how much carbon dioxide emission Thailand should reduce so as to have high 
opportunity to achieve the sustainable human development. Similarly, the HPI cannot inform the amount of 
ecological footprint should be reduced. 
Consequently, this study aims to propose an alternative approach to measure the sustainable human development 
of high and middle income countries worldwide. Under this approach, health, education and standard of living are 
taken into account as the human development indicators while carbon dioxide emission, electric power consumption 
and energy use are included as environmental indicators. Moreover, Data Envelopment Analysis is employed in this 
study because this method is capable of indicating the amount of carbon dioxide emission, electric power 
consumption and energy use which should be reduced and keep the level of human well-being unchanged in order to 
achieve the sustainable human development.  
3. Data Envelopment Analysis 
Data Envelopment Analysis or DEA is a non-parametric technique which is usually employed to measure the 
relative efficiency of decision making units (DMUs) which have the same set of outputs and inputs. More clearly, it 
measures the efficiency of the DMUs in utilizing inputs to produce outputs. DEA will compare each DMU in the 
sample with the best-practice DMU. The best-practice DMU is one which is able to produce the given amount of 
outputs with the minimum inputs or produce the maximum outputs with the given amount of inputs. Such best-
practice DMU is said to be efficient and assigned the efficiency score of 1, implying 100 percent efficiency. Any 
DMU which has below 1 efficiency score is inefficient [16]. In this study, this approach will be applied to measure 
the countries’ efficiency in utilizing resources to promote human development in their countries. That is, countries 
are DMUs in this study. 
The DEA can be applied to measure the relative efficiency of DMUs under two perspectives. First, the input-
oriented DEA measures the efficiency in minimizing the amount of inputs used to produce the given amount of 
outputs. Therefore, the efficiency score from the input-oriented DEA indicates the amount of inputs which DMU 
needs to reduce without changing the amount of outputs produced so that it can be considered efficient. In contrast, 
the output-oriented DEA measures the efficiency in maximizing the amount of outputs produced by using the given 
amount of inputs. Hence, the efficiency score from this perspective indicates the amount of outputs which DMU 
needs to increase without changing the amount of inputs used so that it can be considered efficient [16]. 
Based on this concept, if a particular DMU has the high efficiency score, implying that it can efficiently utilize 
inputs to produce outputs, such DMU is likely to have a great fortune and a sustained growth. Similarly, if a 
particular country has the high efficiency score, indicating that it can efficiently employ their resources to promote 
human development, such country is likely to have the sustainable human development and the sustained well-being 
of its people. 
4. Analytical Method 
This study aims to measure the efficiency of countries under input-oriented perspective which measures the 
ability of the countries to promote the given level of human development with the minimum resources. Despite the 
existence of several DEA models, this study employed the Slack Based DEA model which is under the assumption 
of constant return to scale (CRS) at which companies are assumed to operate at optimal scale of production [17]. 
Additionally, the Slack Based DEA model was developed by Tone [18]. This model indicates not only the efficiency 
score, ranging from 0 – 1, but also the input (resource) slacks which the inefficient countries need to reduce without 
changing the given amount of outputs (human development). The Slack Based DEA model is expressed as follows.  
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Where  ρ= efficiency score which will equal 1 if all input slacks equal 0, xij = amount of input i of country j, yrj = 
amount of output r of country j, s– = input slack, s+ = output slack and O = non-negative weight. 
In this study, human development (outputs) is measured by four indicators which are utilized to calculate the 
UN’s iconic human development index [6]. They are gross national income per capita, life expectancy at birth, mean 
years of schooling and expected years of schooling. In addition, the resources (inputs) which are employed to 
promote such human development are measured by three indicators. They are carbon dioxide emission per capita, 
electric power consumption per capita and energy use per capita. 
With the concept of DEA above, any country with the efficiency score of 1 is considered efficient in utilizing its 
resources to promote its human development, implying that it is likely to achieve the sustainable human 
development. Additionally, input slack indicates the amount of each input which is needed to decrease without 
altering the current level of human development so that a particular country will become efficient. Hence, the input 
slacks here inform the amount of carbon dioxide emission per capita, electric power consumption per capita and 
energy use per capita which should be reduced while maintaining the same level of human development in order to 
achieve the sustainable human development. 
5. Data and Sources 
This study aims to evaluate the sustainable human development of 115 high and middle income countries which 
are divided into three groups based on their income, including 44 high income countries, 40 upper middle income 
countries and 31 lower middle income countries. High income countries include Australia, Austria, Belgium, 
Canada, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, 
Italy, Japan, Korea, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, 
Spain, Sweden, Switzerland, United Kingdom, United States, Bahrain, Brunei, Croatia, Cyprus, Hong Kong, 
Kuwait, Malta, Oman, Qatar, Saudi Arabia, Singapore, Trinidad and Tobago and United Arab Emirates. 
Upper middle income countries include Algeria, Angola, Argentina, Belarus, Bosnia and Herzegovina, 
Botswana, Brazil, Bulgaria, Chile, China, Colombia, Costa Rica, Cuba, Dominican, Ecuador, Gabon, Iran, Jamaica, 
Jordan, Kazakhstan, Latvia, Lebanon, Libya, Lithuania, Macedonia, Malaysia, Mexico, Namibia, Panama, Peru, 
Romania, Russia, Serbia, South Africa, Thailand, Tunisia, Turkey, Turkmenistan, Uruguay and Venezuela. Finally, 
lower middle income countries include Albania, Armenia, Bolivia, Cameroon, Congo, Cote d'Ivoire, Egypt, El 
Salvador, Georgia, Ghana, Guatemala, Honduras, India, Indonesia, Iraq, Moldova, Mongolia, Morocco, Nicaragua, 
Nigeria, Pakistan, Paraguay, Philippines, Senegal, Sri Lanka, Syria, Ukraine, Uzbekistan, Vietnam, Yemen and 
Zambia. 
This study relies on the data from World Bank and United Nations Development Programme (UNDP). Data of 
carbon dioxide emissions per capita (tons), electric power consumption per capita (kilowatts) and energy use per 
capita (kilograms of oil equivalent) is obtained from World Bank whereas data of gross national income per capital 
(2005 US dollars), life expectancy at birth (years), mean years of schooling (years) and expected years of schooling 
(years) are obtained from UNDP. Furthermore, this study covers year 2008 because 2008 is the most recent year for 
which the data of all resources is available. 
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6. Empirical Results 
This study employed the DEA model to measure the efficiency of each country (separately for each income 
group) based on 2008 data (year 2008 is the most recent year for which all data are available). Table 1 presents the 
efficiency scores of selected high income countries. In this country group, there are nine best-practice countries 
which are considered 100 percent efficient in utilizing the minimum resources to achieve their current level of 
human development. They are Croatia, Hong Kong, Hungary, Israel, Malta, Poland, Portugal, Sweden and 
Switzerland. Consequently, it is reasonable to conclude that these countries have higher opportunity to achieve the 
sustainable human development than any other countries. 
 
 Table 1. Efficiency scores of selected high income countries. 
No  Country 
Efficiency Input Slacks 
No  Country 
Efficiency Input Slacks 
Score  CO2  Electric Energy  Score  CO2  Electric Energy  
10 Cyprus 0.8462 -2.52 -0.05 -0.32 28 Korea 0.5657 -4.14 -3.74 -2.22 
11 Slovakia 0.8342 -1.10 -0.84 -0.61 29 Belgium 0.5538 -4.00 -3.14 -3.07 
12 Italy 0.8275 -1.60 -0.50 -0.63 30 Oman 0.4651 -12.35 -1.03 -4.32 
13 Greece 0.8151 -2.79 -0.61 -0.35 31 Norway 0.4616 -3.38 -17.78 -3.61 
14 Spain 0.7963 -1.33 -1.23 -0.72 32 UAE 0.4359 -17.10 -3.84 -6.52 
15 Singapore 0.7962 -0.48 -1.61 -1.18 33 Australia 0.4310 -11.94 -5.42 -3.49 
16 Ireland 0.7702 -3.34 -0.61 -0.86 34 Finland 0.4258 -4.57 -10.63 -4.26 
17 Denmark 0.7612 -2.13 -0.90 -1.14 35 Qatar 0.4253 -38.08 -2.75 -12.49 
18 UK 0.7441 -2.92 -0.46 -1.19 36 Saudi Arabia 0.4066 -11.54 -2.95 -3.95 
19 France 0.7424 -0.17 -2.45 -1.76 37 USA 0.4044 -11.05 -7.05 -4.91 
20 Germany 0.7171 -2.86 -1.26 -1.52 38 Brunei  0.3987 -21.57 -2.14 -7.25 
21 Slovenia 0.6995 -2.31 -1.79 -1.42 39 Iceland 0.3865 -0.80 -44.33 -13.91 
22 New Zealand 0.6876 -0.99 -4.41 -1.41 40 Luxembourg 0.3730 -14.32 -8.32 -5.93 
23 Czech  0.6692 -4.43 -1.46 -1.59 41 Canada 0.3548 -9.81 -10.58 -5.53 
24 Japan 0.6586 -3.12 -2.54 -1.47 42 Trinidad  0.3270 -32.54 -1.62 -12.52 
25 Austria 0.6464 -2.28 -2.66 -1.83 43 Bahrain 0.3208 -16.24 -4.86 -6.81 
26 Netherlands 0.6345 -4.42 -1.43 -2.33 44 Kuwait 0.2588 -23.98 -11.24 -8.69 
27 Estonia 0.6154 -7.65 -1.96 -1.16       
Remarks: (1) Best-practice countries of this group include Croatia, Hong Kong, Hungary, Israel, Malta, Poland, Portugal, Sweden and 
Switzerland (9 countries) which have efficiency of 1.00. (2) Input slack indicates amount of each input which is needed to decrease without 
altering the current level of human development so that a particular country will become efficient. (3) CO2 is carbon dioxide emission per 
capita (tons), Electric is electric power consumption per capita (megawatts) and Energy is energy use per capita (tons of oil equivalent) 
 
Of course, the rest of them are considered inefficient as they employ too much resource in achieving the given 
level of human development. Despite its inefficiency, Cyprus is considered the most efficient country among 
inefficient countries. It is 84.62 percent efficient in comparison to the best-practice. Based on the input slacks shown 
in Table 1, Cyprus needs to decrease carbon dioxide emission per capita, electric power consumption per capita and 
energy use per capita by 2.52 tons, 0.05 megawatts and 0.32 tons of oil equivalents, respectively, without changing 
its current level of human development so that it becomes as efficient as the best-practice and has as high 
opportunity to achieve the sustainable human development as the best-practice does. Other countries which are over 
80 percent efficient include Slovakia, Italy and Greece whereas Spain is about 79.63 percent efficient.  
Kuwait seems to have the most serious problem regarding the sustainable development among high income 
countries as it is only 25.88 percent efficient in comparison with the best-practice. This figure implies that Kuwait 
employs too much resource in the process of human development. Additionally, in order to become as efficient as 
8   Supachet Chansarn /  Procedia Environmental Sciences  20 ( 2014 )  3 – 11 
the best-practice, it must reduce carbon dioxide emission per capita, electric power consumption per capita and 
energy use per capita by 23.93 tons, 11.24 megawatts and 8.69 tons of oil equivalents, respectively. At this rate, 
Kuwait is considered to have very low opportunity to achieve the sustainable human development. Besides Kuwait, 
Brunei, Iceland, Luxembourg, Canada, Trinidad and Tobago and Bahrain are also considered to have low 
opportunity to achieve the sustainable human development due to their below 40 percent efficiency. 
Table 2 presents the efficiency scores of selected upper middle income countries. Based on the DEA analysis, 
there are only five countries which are 100 percent efficient and considered as the best-practice countries for upper 
middle income countries. They are Angola, Colombia, Gabon, Panama and Peru. Therefore, these countries have the 
highest opportunity to achieve the sustainable human development among upper middle income countries since they 
can utilize the minimum resources to achieve their current level of human development. 
 Table 2.  Efficiency scores of selected upper middle income countries. 
No  Country 
Efficiency Input Slacks 
No  Country 
Efficiency Input Slacks 
Score  CO2  Electric Energy  Score  CO2  Electric Energy  
6 Botswana 0.9313 -0.35 -0.10 0.00 24 Jordan 0.4462 -2.25 -1.03 -0.68 
7 Ecuador 0.8608 -0.33 0.00 -0.19 25 Jamaica 0.4318 -2.97 -0.83 -1.01 
8 Cuba 0.8462 -0.56 -0.35 0.00 26 Venezuela 0.4148 -4.21 -1.90 -1.05 
9 Costa Rica 0.8350 -0.03 -0.67 -0.13 27 Thailand 0.3981 -2.76 -1.00 -1.03 
10 Tunisia 0.7468 -0.82 -0.11 -0.30 28 Malaysia 0.3905 -5.57 -2.14 -1.24 
11 Uruguay 0.7218 -0.29 -0.98 -0.42 29 Libya 0.3850 -7.25 -2.63 -1.32 
12 Latvia 0.6931 -0.95 -1.56 -0.26 30 Iran,  0.3628 -5.47 -1.39 -1.56 
13 Mexico 0.6806 -2.28 -0.72 -0.11 31 Belarus 0.3517 -4.65 -2.21 -1.74 
14 Dominican 0.6659 -0.82 -0.36 -0.32 32 Macedonia 0.3508 -4.07 -2.47 -0.84 
15 Brazil 0.6523 -0.43 -1.13 -0.43 33 China 0.3392 -3.89 -1.42 -1.07 
16 Algeria 0.6505 -1.32 -0.50 -0.13 34 Bulgaria 0.3338 -4.42 -2.97 -1.78 
17 Turkey 0.6241 -1.73 -0.73 -0.54 35 Bosnia  0.3246 -6.80 -1.36 -1.03 
18 Namibia 0.6064 -0.52 -0.80 -0.36 36 Serbia 0.3082 -4.87 -2.88 -1.58 
19 Lithuania 0.5809 -1.97 -2.00 -0.71 37 Turkmenistan 0.2704 -6.69 -1.89 -3.15 
20 Lebanon 0.5598 -1.95 -1.35 -0.50 38 Russian  0.2456 -9.84 -5.06 -3.20 
21 Argentina 0.5427 -2.84 -1.53 -0.46 39 South Africa 0.2315 -7.33 -3.67 -2.20 
22 Romania 0.5390 -2.41 -1.14 -0.69 40 Kazakhstan 0.1766 -13.39 -3.42 -3.78 
23 Chile 0.5303 -1.96 -1.56 -0.85 
Remarks: Best-practice countries of this group include Angola, Colombia, Gabon, Panama and Peru (5 countries) which have efficiency of 
1.00.  
 
Despite its inefficiency, Botswana is also considered to have the good opportunity to achieve the sustainable 
human development since it is 93.13 percent efficient in comparison with the best-practice, implying high efficiency 
in utilizing its resources in the process of human development. Moreover, it is supposed to reduce carbon dioxide 
emission per capita and electric power consumption per capita by 0.35 tons and 0.10 megawatts so as to become as 
efficient as the best-practice. Ecuador, Cuba and Costa Rica also have the good opportunity to achieve the 
sustainable human development because of their high efficiency in utilizing its resources. Based on Table 2, these 
three countries are over 80 percent efficient in comparison with the best-practice.  
Kazakhstan has the lowest efficiency among upper middle income countries. That is, it is only 17.66 percent 
efficient in comparison with the best-practice, implying the very low opportunity to achieve the sustainable human 
development. In order to become efficient, it has to reduce carbon dioxide emission per capita, electric power 
consumption per capita and energy use per capita by 13.39 tons, 3.42 megawatts and 3.78 tons of oil equivalents, 
respectively. Besides Kazakhstan, Turkmenistan, Russia and South Africa also have the very low opportunity to 
achieve the sustainable human development due to their below 30 percent efficiency. 
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Based on Table 3, Albania, Cameroon, Congo, Ghana, Nigeria, Philippines, Senegal, Sri Lanka and Zambia are 
considered as the best-practice countries among lower middle income countries with 100 percent efficiency, 
indicating that they can achieve the current level of human development with the minimum resources and, of course, 
they are more likely to achieve the sustainable human development than any other countries in this group.  
Nevertheless, it seems that the other lower middle income countries have relatively low efficiency, causing the 
low opportunity to achieve the sustainable human development. El Salvador is considered to be the most efficient 
among inefficient countries. However, it is only 77.12 percent efficient in comparison with the best-practice and it 
needs to decrease carbon dioxide emission per capita, electric power consumption per capita and energy use per 
capita by 0.14 tons, 0.29 megawatts and 0.18 tons of oil equivalents, respectively, in order to become as efficient as 
the best-practice. In addition, Cote d’Ivoire, Guatemala and Yemen also have over 70 percent efficiency in 
comparison with the best-practice. 
Table 3.  Efficiency scores of selected lower middle income countries. 
No  Country 
Efficiency Input Slacks 
No  Country 
Efficiency Input Slacks 
Score  CO2  Electric Energy  Score  CO2  Electric Energy  
10 El Salvador 0.7712 -0.14 -0.29 -0.18 21 Armenia 0.4813 -0.98 -1.04 -0.35 
11 Cote d'Ivoire 0.7638 0.00 -0.03 -0.29 22 India 0.4516 -0.92 -0.40 -0.16 
12 Guatemala 0.7335 -0.27 -0.14 -0.14 23 Moldova 0.4496 -0.85 -0.87 -0.31 
13 Yemen 0.7206 -0.55 -0.05 -0.03 24 Egypt 0.3944 -1.97 -1.01 -0.36 
14 Georgia 0.6632 -0.40 -1.12 0.00 25 Indonesia 0.3922 -1.11 -0.40 -0.40 
15 Paraguay 0.6518 -0.06 -0.60 -0.26 26 Vietnam 0.3782 -0.92 -0.61 -0.35 
16 Nicaragua 0.6101 -0.20 -0.25 -0.19 27 Syria 0.2527 -2.87 -1.30 -0.77 
17 Bolivia 0.5895 -0.58 -0.33 -0.12 28 Iraq 0.2519 -2.82 -0.55 -0.75 
18 Morocco 0.5721 -0.96 -0.41 -0.05 29 Mongolia 0.2403 -3.37 -1.26 -0.68 
19 Pakistan 0.5277 -0.46 -0.26 -0.17 30 Uzbekistan 0.2143 -3.72 -1.41 -1.28 
20 Honduras 0.5037 -0.55 -0.51 -0.20 31 Ukraine 0.1840 -6.06 -2.92 -2.23 
Remarks: Best-practice countries of this group include Albania, Cameroon, Congo, Ghana, Nigeria, Philippines, Senegal, Sri Lanka and 
Zambia (9 countries) which have efficiency of 1.00.  
 
Among lower middle income countries, Ukraine confronts the most serious problem regarding the sustainable 
human development since its efficiency of 18.40 percent in comparison with the best-practice indicates that Ukraine 
employs too much resource in achieving its current level of human development. At this rate, Ukraine is least likely 
to achieve the sustainable human development among lower middle income countries. According to Table 3, in 
order to become efficient, it must reduce carbon dioxide emission per capita, electric power consumption per capita 
and energy use per capita by 6.06 tons, 2.92 megawatts and 2.23 tons of oil equivalents, respectively. Moreover, 
Syria, Iraq, Mongolia and Uzbekistan also have the low opportunity to achieve the sustainable human development 
due to their low efficiency (below 30 percent) in utilizing resources to promote human development. 
7. Discussion 
This study sheds more light on the situations regarding the sustainability of human development process in high 
income, upper middle income and low income countries worldwide. The findings from this study suggest that 
Croatia, Hong Kong, Hungary, Israel, Malta, Poland, Portugal, Sweden and Switzerland are considered as the best-
practice countries of the other 35 high income countries because these nine countries utilize the minimum resources 
as measured by carbon dioxide emission, electric power consumption and energy use to achieve their current level 
of human development. In order to be considered as efficient as the best-practice countries, these 35 inefficient 
countries need to reduce carbon dioxide emission, electric power consumption and energy use by the amount 
suggested in column “Input Slack” in Table 1, without changing the current level of human development.  
Similarly, Angola, Colombia, Gabon, Panama and Peru are considered as the best-practice countries of the other 
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35 upper middle income countries which are considered inefficient. The input lacks in Table 2 suggest the amount 
of carbon dioxide emission, electric power consumption and energy use by these inefficient countries need to be 
reduced without lowering the current level of human development so that they become as efficient as the best-
practice countries. Additionally, Albania, Cameroon, Congo, Ghana, Nigeria, Philippines, Senegal, Sri Lanka and 
Zambia are considered as the best-practice countries of the other 22 lower middle income countries.  
This study fills the gap of SHDI [3] and HPI [13] owing to more human development indicators than HPI and 
more environmental indicators than SHDI. As a result, the findings from this study are different from SHDI [3] and 
HPI [13]. For example, Norway, which is the best country based on SHDI [3], is only 46.16 percent efficient in 
comparison with its best-practice countries since it has too much electric consumption (this indicator is not included 
in SHDI). Additionally, Costa Rica, which is the best country based on HPI [13], is only 83.50 percent efficient in 
comparison with its best-practice countries as new human development indicators are included. Furthermore, this 
study also fills the gap of SHDI and HPI by providing the numerical development targets for each inefficient 
country. It informs the amount of resources in which each country nees to reduce so as to be considered efficient and 
has better opportunity to achieve the sustainable human development. 
8. Conclusion and Recommendation 
In summary, the highest and middle income countries in the world at this moment seem to be inefficient in 
utilizing their resources in the process of human development, giving them the low opportunity to achieve the 
sustainable human development. In other words, they tend to employ too much resource in promoting human 
development for their people. Finally, Croatia, Hong Kong, Hungary, Israel, Malta, Poland, Portugal, Sweden and 
Switzerland are perhaps the best-practice not only for high income countries, but also for middle income countries 
because such countries can achieve high level of human development while preserving its natural and environmental 
resource.  
In contrast, Kuwait is the most concerned among high income countries as it has too much carbon dioxide 
emission, electric consumption and energy use. This situation will make its high level of human development 
meaningless as the environment is no longer appropriate for human being to happily live their lives in the future. 
Kazakhstan and Ukraine are also the most concerned as they are least efficient, implying the lowest opportunities to 
achieve the sustainable human development. 
To have better opportunity to achieve the sustainable human development, each inefficient country must improve 
its efficiency in utilizing resources to promote human development of its people. To do so, the government and the 
authorities in the country need to have the appropriate policy formulation and implementation to reduce its carbon 
dioxide emission, electric consumption and energy use by at least the amount suggested by this study without 
lowering the current level of human development. By doing so, human development in each country is likely to be 
sustained and our only world will be also sustained.  
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